We describe a rapid, precise, and simple procedure for the quantitation of azlocillin in serum and in aqueous solutions by high-pressure, reverse-phase liquid chromatography. This method uses a single precipitation step, detection by dualwavelength monitoring (220 and 254 nm), and quantitation by comparison with an internal standard. The 10-,um C18 p.Bondapak column was eluted with 45% (vol/vol) methanol-65% (vol/vol) phosphate buffer. The precision was 4.2 and 5.6% at 50 and 10 ,ug/ml, respectively. The assay was linear up to concentrations of 100 p.g/ml, with recoveries of 90.4 to 110.5% from serum. The assay was sensitive to 0.4 p.g of azlocillin per ml. The short turnover time (14 min) and small serum sample size (20 R1) make the assay ideal for therapeutic drug monitoring and clinical pharmacokinetic studies.
Azlocillin, a semisynthetic penicillin {6-[D-2-(2-oxoimidazolidine-1-carboxamido)-2-phenylacetamido]-penicillanic acid, sodium salt}, is a potent 1-lactam antibiotic, particularly active against Pseudomonas aeruginosa (2, 3, 9, 12, 14) .
Azlocillin has been quantitated in body fluids primarily by the agar disk diffusion assay. Test organisms include P. aeruginosa (13) , Bacillus subtilis (5, 8) , and Micrococcus luteus (1) . The microbiological assay has inherently poor precision, has possible interference from other antibiotics present, and requires a minimum of 6 to 8 h of incubation, precluding dosage adjustment within a dosing interval.
High-pressure liquid chromatography (HPLC) is a rapid, reliable, and precise method for the quantitation of certain antibiotics. Three methods are described for azlocillin; two use a gradient solvent system (4, 10) , and the other uses a reverse-phase system (6) . None of the methods uses dual-wavelength monitoring, which ensures specificity of detection (7) . In addition, none of the methods employs quantitation by reference to an internal standard, an approach which eliminates the errors introduced by variability of injection volume and nonuniform extraction (15).
We therefore developed a reverse-phase HPLC method which uses the common C18 ,uBondapak column, dual-wavelength monitoring, and internal-standard quantitation. The method also employs single-step precipitation of serum, the only sample preparation necessary.
MATERIALS AND METHODS
An HPLC pump which could deliver a mobile phase at a constant flow rate of up to 4,500 lb/in2 was used (Constametric I, Laboratory Data Control, Rivera Beach, Calif. 
RESULTS
Representative chromatogr.ms are depicted in Fig. I (see the legend for a description) .
A standard curve was calculated using seven concentrations, including a zero point. The ratio of the antibiotic peak height to the internalstandard peak height was plotted against known azlocillin concentrations. The square of the correlation coefficient (r2) was 0.9978 for ailocillin.
The slope of the regression line was 1.0288, and the y intercept was 0.0432. Because of this excellent correlation, only three concentrations were used to define the standard curve on a routine basis.
With a 30-ilI injection volume, the sensitivity of azlocillin detection (as defined) was 0.4 ,ug/ml.
Results of the precision test for azlocillin are as follows. The coefficient of variation was 4.2% (n = 10) for the high control and 5.6% (n = 10) for the low control when these samiples were assayed on the same day. The coefficient of variation of the samples that were assayed on different days was 2.8% for the high control and 10.0%o for the low control (n = 7). Standard deviations were 1.93, 0.68, 1.33, and 1.05, respectively.
Stability data for azlocillin are depicted in Fig.  2 . Azlocillin in serum was stable for less than 1 week at -20 and 5°C but appeared to be stable for up to 1 month at -70°C. More than 50o of the drug decomposes in both the low and the 700, Fig. 3 . The correlation coefficient was 0.9578, and a slope of 0.6278 was calculated. The results indicate a good correlation between the two assays, with, however, a consistent bias with one of the assays. Since this method is linear from 0 to 100 ,ug/ml (the bioassay is linear from 0.5 to 10 ,ug/ml) and demonstrates better precision and accuracy, we conclude that the bioassay overestimates azlocillin. DISCUSSION A reliable, rapid, and accurate assay of azlocillin is necessary for dosage adjustment during therapy. We describe an assay with good linearity, sensitivity, precision, recovery, and specificity. The method is simple and inexpensive when large numbers of samples are to be quantitated and HPLC equipment is available.
This method can be scaled down, using only 20 ,u1 of a sample, if necessary. This allows blood sampling by fingertip puncture and the heel prick method.
This technique permits the adjustments of azlocillin dosage to maintain the serum concentration above the minimum inhibitory concentration and the minimum bactericidal concentration required for the infecting organism. The assay will also be of benefit in documenting the penetration of azlocillin into specialized body compartments. This is important when the infection is in an area where antibiotic penetration is variable (e.g., cerebrospinal fluid).
